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FOREWORD

e e F e

A chapter in the history of the Medical Corps, United States Armed
Forces, is rapidly drawing to 2 closc. The era of massive troop exposure
to the hazards of the Southcast Asian cnvirons is over. Onc major chalienge
remains — the medical rchabnimnon of returning Americans who have
been prisoners of war.

It is therefore 2ppropriate to dedicate an ‘ssue of Present Concepts
in Internal Medicine 1o an updating of somc of the lessons carned by the
Medical Cerps throughout the Southeast Asian Conflict. Colonel john J.
Deller, Jr., MC, is 2 major contributor to the early understanding of the
vexing problem of fevers of undetermined origin among combat woops
in Yictnam, and has contributed to the training of many Medical Officers
in the recognition and treatment of these discases. In the first article of
this issue, he shares with us a historical perspective of the development
of the Medical Corps’ expertise in this arca. This treanize will be a part of
a2 volume eatitled History of Internal Medicine, Vietnar, Officc of the
Surgeon Gengeral, Department of the Army.

{n addition to the acute febrile discases encountered by 2 temporary
sojourn ir South Vietnam, returning prisoners ¢f war may evidence morbidity
from dictary deficienci=s, and discases peculiar 7o North Vietnam. A survey
of these problems, prevented in reference-manuzl style, is the second article.

Malaria cmerged not onrly as the most serious acute febrile discase
encountered throughout the vears of conflict, but also as 2 significant cause
of disease among Victnam veierans returning to the United States. A paper
on this subject, which originzlly accompanied 2 scientific exhibit appearing
at several national conventiors, has been updated and is included W this
issue.

MA]J Carl 7 Peck, MC
Guest Editor

Present Conceprs Vol V, Suppplement 1, 1972
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HiSTORY OF FEVERS OF UNCETERMINED ORIGIN
IN AMERICAN 3SOLDIERS IN VIEYTNAM

COL John J. Deller, jr., MC

Historicai Comeents

In a span of fifty vears, the United States has been enguged in four
major wars. Despite the wend of history and the lessons learned,
people tend to forget the knowledge gained from wars past — pechaps
that is why wars continue to happen. Likewise, we tend to forget from
on¢ war to the next the knowledge gained in military medicine. Each
war has calied upon 2 new generation of physicians to solve the medicl
problens ef Americzn coldiers. The mediczl ofiicers in the mid-1960s
were as ili-prepared to identify and wreat the diseascs acquired by the
Auxcrican servicemen i VieTnam as were the generalisns before them.
The mazjority of the physicizns assigned in Victnam had only skimmed
the wextbuok chapters in tropical disease and. | dare sav, had never re-
moved the archives of medical history from: werid War t or World War
1l from their dusty shelves. Tropicai discase was not 2 popular subject
in American medicine; its scholars were few and, for the most parr,
they belonged to an carlier generation. Even withéz the military service
only 2 few scholars of this ficid remained.* If it had not been for their
foresight and geidance, we would surcly have flouzdered during the
carly days of the Vietnam War.

*Sevenal of e noGbd phnichactolin wire Goseral fimet | Woor, MO, Gemeral W= D
Tageztt, SIC, Genena? Robert £ Blownt, St MC. Coluatd Thomas ¥ Sheehy, MC. 224
I D Zauafooetys, MD.

Present Concepts. Vol V. Suppiement 1 1972
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FHisiory of FUODs - Viernam  -Delier

UnfamSisrity with Tropical Medicine

The problem of *“fevers of undetermined onigin™ (FUO) was perhaps
on< of 1k gresiest diagnostic diizmmas for military physicians in Viet-
nam. Historically, the “FUO” problem in Vietnam in the mid- 1969s was
not very diffcren: from the FUO problem during Worid War 1l At onc
ume during the Paafic campaign there a3 d been so many such diagnoses
that Colone! Henry M. Thomas (Consuiiant in Medicine, Southwest
Pacific Arcz, 1943} was givea special instructions to investigzie the matter.

Every case he observed . he agreed, the dagnosis was indeed in real doubt —

it was an FUO. The problem was so 2cute that it prompied him to pee-
pare a compilation on the differentia! diagnesis of these 2cute fovers.
(Technical Memerandum No. 7, Offics of the Chief Surgeon. Headquarters,
USASOS, 21 March 1944) /1/ Despite the mzgnitude of the problem,
however, no compeehensive FUO studies 2re recorded in the mnedical history
of World War 1. Sever2! ssudies attempeing to darify the FUC peablem
when it emcrged in Viemam were conducted. It is prinurily from these
studies and other rel2red published reports that this review of the histery
of fevers of unknown engn 1n Amzrican soldicrs during the Victnam War

is wricten.

i=cideace/Ensdermiology

The firs: available stztistics on the magnituds of the FUQ probler
stem from the AMEDS Activity Reports beginning in October 1965.
During the last three monzhs of that calendar year, disposition diagnoses
reported from three major Sospitals in Vietram (Third Field, Eghth
Field, znd R5th Evacuation) reported 479 FUQ cases. The average durs-
tion of hospitalization for this group was seven days. AMEDS Acuwity
Reports continued o show that FUOs constituted 2 major cause of
hospitalization 2mong American troops in the Republic of Vietnam
theough 1970  During the period from 1986 through 1969, the rotal
FUO problem (as reflected in monthly morlidity reports) revealed an
average incidence rate of 58 per 1,000 strength per year (range from 35
to 100 per 1,000). These figures include nonkospitalized paticnts re-
cciving Divisiondevel medical carc as well 25 those treated in ficld 5ad
evacuation hospitals. In companson with other common discases. the
dizgnosis of FUO ranked second only to venercal discase, common
respiratory discase. diarrheai diseases, skin discases, and malana all ranked
lower. The average duty time lost because of FUDs (reports from i
sources) dunng the period 1965 :hrough 1970 was 4.5 days. It has been
emphasized that the monthly incJence rate, as reflected from morbidity
repores, may be inflared because 2 number of ill-defined conditions were

Frevent Concepis, 3o 3, Supplerment §, 1972
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Hatory of FUCs - Vietrem  -Deller

reported ae FUQs 2nd some cases indtizlly repotied © such wae not

changed after 2 more definitive disgnesis was establizhed. /27 Neverthe- )
less, fevers of undetermined origin constituted onc of the major causes of A
man-days los: during the Vietnzm War,

The distribution of FUOs by type of uan (as dassified by amount
of ficld cxposure) revealed thzt combar moops have signifiantly more
~1ses (greacer than 400 pereent) chan do support troops (60 pereent) and
rear suppost troops (20 percent). 72/ ‘fhis distribution fits with the ox-
pected cxposure to arthropod vectors and the other eavironmenta! coa-
ditions conducive 1o development of tropical febeile discases.  In the
farst zn2iysis which was made of the fevers of uaknown arigin in Ameri-
<an soldiers iz Viemam, Deller ancé Russeil 73/ found that a histery of
the soldier's activity , 1.¢. whether hie had been 1n 2ctnal combat and ex-
posed to the jungic or whether ke had been in 2 suppost enit at a large
caampment, provided key information in separzting the varicus causes -
of FUO. For example, the zrbovius discases and murine typhus occure ) ;
most frequently in arezs of large poputition density hecause such areas 3
were natural habiat of the vectors. wheress malara :nd saub typhos wae
sontracied only when the naturai h2birat of their vectors  (heavily
forested and jungic areas } were invzded

-

Hirderaoces to Eerly Specifin Dingnoves

One of the major hindsrances to defintng the spechum of wepical
febrile diseases in the carly vears of the war was the g in obraining 3
zdequate hiboratery support. Although most hospitals urrived in RVN :
with 2 full complement of perconnei, ibe pathologisis, bacreriologists,
and hiboratory technicians were zs unfamiliar with ropical disczse as the E
clinical personnel. However, morz imporaariy, they did ne- have the

equipment o accomplish the sophisticated laboratory procedures neces- i -
sary to support “rropical discase hospitals™. R was ondy through the ;
United Siates Army Medical Rescarch team in Szigon and their cdose |
working relationship with the $7ATO Laborstory in Bangkok that early
studies were at 2l possible. [t v..s not until 1968 that 2 full hberatory -
capability was crzblished in the Republic of Vietnam for the soie pur-

posc of supporting infectious discase problems, fe.  the Ninth Medical

Laboratory established 2 scprate epartment of infectious discase and

made avaiable multiple screening procedures for the sero-diagnosis of £
FUOs.

Althucgh world health surs vx of major discasc prevaience had been
conducted in the early 19505 1z Victnum 74,5/ , these data were mcom-
plete for the needs of the Amaican soldier and phisictans tn South

T
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% Hztory of FUCs - Viepam  Leller T e e
i Vietnam. Nevertheless, they did peovide 2 beginn'ng. By analyziog the
surveys, coupled with repofts from the French indochinz wence and
from the archives of the Pasteur Institute in Saigon, one could predict
potential opics! disease problems. Table 1 lists some of the acute febrile
diseases which onc might have expected to encounter in Southcast Asia. ’
It will be seen from the review which follows thac such 2 probability able
scrves as 2 uscful guide.
TAR!
FROBABILITY OF ACUTE FEBRILE GISEASE ACQUISITION
BY AMERICAN SOLDIERS IN REPUBLKC OF VIETNAM
DESEASES NOT DESTLSES PRESENT DISEASES PRESENT
PRESENT bf BUT LiUNIZATION AND LIKELY 7C BE
VIETNAM SAVEN/AVAILABLE ACQUIRED
Vet virsl ¥erzl
Yellow fover Hepesitis Desgue
SmaEpox (psrmmagiobulin) Japanese B encephulitis
Epidemic Typhts Scrab typhus
Relopsing fever Murive typhis
Spoeed fever
Piigee LepRospirosis
Chok Melioidoss
Tvrhs Tobercelogs :
FPorgtices, S}‘E‘Ea’%: FParssites, systersic — T,\
Armshic m disease :
CLINICAL STUDIES

__The FUQ sty uas wnitten by 2 number of physicians of various
disciplines. and. to my knowledge. not one of them had been in the field

Prezen: Comrepiz, ¥ol ¥V, Sugtlement 1, 1972
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of tropical medicine. These were physicians who were thrown together in
2 common ground of frustration by the contingencies of war. They werc
faced with 2 new chapter in their medicsl carcers - a chapter that could
be entitled “Combat Medicine in the Tropics”. It scemed at first that al
disease under these circumstances was a “FUQ" - the triad of fever,
chills, and headache was so common that on the surface cvervone scemed
to suffer from the same maledy. 3t became obvious, however, that there
was a spectrum of discase within this massive group and that the various
discases could be and must be separated.

o w0

»

Yhat could be doner ‘The first step was to design a study which
weald survey the possible specific etiologies, prove in the laboratory what
cach patient actually had, and then attempt to corrclate differentiating
clinical features to specific discase entities, By so doing, it would then be
possible to separatc on clinical grounds various specific entities and whit-
tle the number of FUOs to the minimum. ‘This approach was conceived
at the 93rd Evacuation Hospital in the spring of 1966. The hospital had
just been converted from tents in a recently cut forest to crossed Quonset
huts in an arca which subsequently has developed into the massive Long
Binh USARV military complex. It had a basic laboratory, but our study
required more sophisticated laboratory support. The idea of an FUO ;
study was presentad to LTC Robert Joy, MC, Commander of the US :
Army Mecdical Research team in Saigon, He was most receptive and cn- ;
couraging and arranged with Major Philip Russell, MC, at the SEATO g
Laboratory in Rangkok to receive the specimens and dv the approprizte
diagnostic work. Despite generator-run freezers, makeshift portable dry
1ce chests, 110 degree weather, unsure jeep transportation to Saigun, and
courier airlifts to Bangkok, specimens were collected, stored, and de-
livered to their destination - and more imporiantly, results were returned
in record time, it was not long after the first results were returned that
our focus began to clear and it was possible to separate many of the
FUQs into a limited number of specific diagnoscs. Follewing this initial
study /3/, conducted April through August 1966, two subscquent studics
16,7/ werc done through the continued support of the United States Army
Medical Research team and the SEATQ Laboratory. In addition to these
Army studics, a study was also conducred hy the Navy (1967) /8/ and
another by the Air Force (1967-1968) /9/.  The combined results of
these studies, done over a period of two years (1966 to 1968) and dur-
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ing various seasons and different geographical zonces in Vietnam, provide -

an excellent composite of the total spectrum of FUOs in American ser- &

vicemen in the Republic of Vietnam. !
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H History of FUQs - Viemam  -Deller
2 Spectrum of FUOs
; A fever of undetermined origin in the context of this review is defined
as a febrile illness which required admission of the patient to a field or
cvacuation hospital and which could niot be more specifically diagnosed
during the initial three days of hospitaiization. (The definition of an FUO
- varied in the different studics from “cases not diagnosed within the fist
k- 24 hours” to “cascs remaining febrile during their hospital stay”.; In
¥t general, an undiagnosed fever for three days is applicable to all the data.
3 Aithough each of the five major FUO studies varicd somewhat in design,
E, the overall analysis of these studies permits an appraisal of these illnesses

which can masquerade initially as FUOs as well as those illnesses which re-

N main as the truly undiagnosable fevers (TUF). The results of the five ‘najor
k- FUO studies done in the Repuvlic of Vietnam between 1966 and 1968 are
3 preseated in Table 2. The Army studies of Deller and Russell /3/, Reiley
72 and Russell /6/, and Colwell et al /7/ were all prospective and comparable
s in design, The study by Bermanet al (USN) /8/ specifically excluded all
- cases of malaria, whercas Deaton's study (USAF) /9/ was retrospective and
- included all hospitalized malaria cases. Thus, there are some numerical

. differences in the non-Army studics compared to the Army studies. It is

9
Ud

apparent from review of these data that it is possible to distinguish the
specific diagnostic category for nearly threc-fourths of all patients initially
considered o have a FUO. These fall into five major groups (1) group

A and B arboviruses - chikungunya, dengue, Japanese B encephalitis; (2)
rickettsial discases - scrub and murine typhus; (3) leptospirests; (4) malaria;
, and (5) misccllancous.
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Table 3 categorizes the miscellareous group. Within this group, only
two major categories renresent any significant contribution to the total FUO
problem. These were enteric diseases comprising 28 cases of the combined
scries, and respiratory tract diseases (13 cases) including acute respiratory
disease, bacterial pneumonia, and viral pneumonia.
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The remaining truly undiagnosable fevers made up from one-feurth to
onc-half of the cases depending on the completeness of laboratory screen-
ing. These cases can generally be separated into two major groups based
on the clinical picture: (1) approximately onc-half of these cases had
clinical features (fever patterns, rash, leukopenia) which suggest an arbo-
virus or typhus fever;*

Py 4
gt

)
o
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o, KR

*In the Army studies /3,6,7/, the Weil-Felix test was not used to screen fur Rickettsial discase,
nor was the specific complement fixation test for murine typhus used. Thus, in view of the later
studies, 2 aumber of the TUF« included in these reports may have been murine typhus,
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History of FUOs - Vietnam -Deller

(2) the remaining half were a heterogenous group usually with fevers of
less than 72 hours duration and often with upper respiratcry or gastroin-
iestinal symptoms. Perhaps of greater significance in an analysis of this
group is that all TUFs had self-.imited illnesses, thus even if a spzcific
viral or rickettsial ctiology was to blam~. the outcome was favorable and
no major life-threatening illnesses weze hidden withir <his group.

TABLE 3

“MISCELLANEOUS DIAGNOSES PECORDED IN *FUC" ST'UDIES,
VIETNAM 1966-1968

Deller Relley, Colwel  ~ Rerman Deaton/9/
DIAGNOSIS Russell/3/  Russell/6/ et st /7] et al /§, fOTAL

Melividosis 2 1 3
Arebiasls 1 3 7 3 14
Drug sensitivity 1 “ 3 4
Gonoccal and lower

urinary tract infection 3 . !
Pericarditis 1 i
Prsumonia, acute :

respiratory distress 1 t 6 , 13 '
Shigellosis 4 i
Other diartheas 6 4 10 %
Encephalitis (nonspecific) ... 2 2 ;
Infectious mononucleosis .. 1 1 4 |
Plague 1 :
Hepatitis 3 3 f
Others (nonspecific) 18 18 i

CLINICAL FEATURES OF THE MAJOR SPECIFIC TROPICAL DISEASES
PRESENTING INITIALLY AS “FUOs"™

F1)O studies done in RVN served two major purposes: (1) they estab-
lished the spectrum of tropical febrile disease affecting American soldiers

Present Concepts, Vol V, Supplement 1, 1972
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in different seasons and in different geographical locations throughout
South Vietnam, and (2} they clarified a number of important differential
diagnostic features of specific illnesses which masquerade as fevers of un-
known origin.

The diagnostic features of the major diseases uncovered in these
studies will be reviewed in the subsequent pages. Their relative incidences
arc depicted in Table 2. It is of both historical aind practical significance
that throughout the period of our highest troop concentrations in Vietnam
(1965 thr .ugh 1970) the same specuirum of diseases was cncountered and
only the »clative frequencies varied. The importance of this knowledge lies
not orly in its historical value, or in its redefinition of clinical fcatures of
a number of wopical discases, but rather in the direction which it should
point our future preventive medicine efforts.

Malaris

Malaria was the tropical disease of greatest concern because it caused
the largest aumber of medical casualties in Victnam (as weli as the largest
number of acute febrile discases imported into this country from RVN).
Of the four types of human malaria, fully 99 percent acquired by Ameri-

_c2fisin Southeast A+ia were due to the Plasmodium falciparum or the

Fiasmodium vitax. and approximatcly 90 pereent of the cases of malaria
diagnosed in the Republic of Vietnam in American soldiers were the result
of infection with P. falciparum. ‘Thus, in any patient with an FUO, malaria
must receive prime consideration.

Malaria 1s gencrally easy to diagnosc if one examines a peripheral
blood smear and knows how to interpret it. Smears, however, do not
always reveal parasites at the initial presentation and thus, the diagnosis of
“FUQ” is recorded when subsequently the condition is proved to be
malaria. Since the Anopheles mosquito (the primaiy vector of malzria) is

a jungle brecder, this discase is most suspect in a soldier whe has been in
combat.

_ The majority of patients with malaria will have a fever avove 104 F
within the first 72 hours of illness. Frequently the temperature goes to
105 or 106 F and when temperatures of this clevation are found, the diag-
nosis is usually malaria. The fever becomes even more discriminating when
following a spike  the temperature returns to 99 F or lower before the
next paroxysmal elevation. Such a pattern is distinctly unusual with the
other tropical infections. The shaking chill, the halimark of malariz, is
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gencrally present and is accompanied by headache, moderately severe
myalgias, and a varicty of gastrointestinal complaints in the majority of
patients. The most remarkable feature about the physical examination
is the absence of specific findings, except for nercussion tenderness over
the liver or spleen, or both, the examination is frequently negative unless
the patient has one of the major complications seen with falciparum
malaria. Splenomegaly is variable and probably depends on the duration
oi the subclinical illness before the onset of recognizable disease. Where
the diagnosis of malaria is suspect, a scries of blood sm<ars, both thick
and thin, must be done to confirm it. A Wright-stained thin smear care-
fully examined is the best way for the physician to make a diagnosis,
Thick smears, although providing a faster answer, are better left for the
specialist or paracitologist to interpret.

Malaria is perhaps the single most important tropical disease to be
separated rapidly from the remainder of the FUOs because its treatment
must be timely and the regimen is specific.  The treatment of malaria
had several changes follow'-.g the appearance of cholorquine-resistant
strains of P. falciparum in 1965 in RVN. Despite increasing numbers of
multi-drug resistant strains of P. falciparum since it €infe;-wc available
drugs for the ‘reatment of malaria affected a primary cure in 98 percent
of the cases. The standard treatment of vivax malaria did not chaige
as the P. vimax did not demonstrate any significant resistance to the
standard drugs, cholorquine and primaquine. The treatment schedvle for
P. vivax _infection remains as follows: choiorquine phosphate, 1.6 gm
(600 mg base) followed by 0.5 gm in 6 hours and 0.5 gm daily for
2 days; primaquine, 15 mg basc, is given daily for 14 days. Since over
50 percent of P. falciparum infections acquired in Vietnam have been
resistant to cholorquine, patients with this infection were treated with
quinine. Quinine, when used properly, proved to be relativly safc as
well as cifective, especially when combined with antifols (pyrimethariine
and a sulfonamide). “Triple therapy” for falciparum malaria eventuaily
cvolved and the treatment schedule which emerged as “standard” in-
cludes the following: quinine, 650 mg every 8 hours for 10 to 14 days;
pyrimethamine, 25 mg q 12 hours for 3 days; and sulfisoxazole (Gantri-
sin ®), 500 mg 4 times daily for 7 to 10 days.

It is important to realize that there may be mixed infections, in
which case the treatment for falciparum malaria plus the additional
therapy for the exocrythrocytic phase of vivax malaria {i.c. primaquine)
should be administered. It is also possible that patients with malaria of
cither type may have another tropical discase simultancously. In several
of the FUO studies, scrub typhus was the other discase most commonly
associated with malaria, probably because it is also acquired in the same
jungle environment as is malacia.
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Of the three significant arthropod-borne virus discases presenting i i

« initially as FUOs, dengue was the miost common. The fever, chills, and ] K

: headache characteristic of most of the tropical diseases are also the most 4

i common manifestations of denguc. Dengue is usually acquired by a ! 7

: soldier residing in a large base encampment or urban area rather than in 3

4 the iungle beczuse the vector for dengue, the Aedes mosquito, is basically 4

3 an urban dweller. The symptoms of dengue are not distinctive. Three- g

i fourths of the patients have a “flu-like illness” with malaise, backache, %

i anorexia, fever, and fiequently scvere frontal headache. They may pre- z

£ sent with lymph-~dencpathy, an importan. physical finding because &

-} patients with maiaria do not have adenopathy, and patients with scrub z

. typhus develop adenopathy gencrally seeral days after the onset of the E:

a illness. A flecting macular rash is present in at least one-third of the 5

E ¢ patients and szuntancous petechiac occurring within this setiing, sspeci- 3

; § ally on the 'ower extremities, provide good clinical evidence of an arbo- E

: virus discase. On occasion, the tourniquet test may be positive and un- g

8 associated with a reduction in platelet count. The course of dengue is A

E usually short, fever is rarely over 104 F, symptoms subside within five %

= to seven days, and few paticnts have a prolonged convalescence. i E

= - Occasionally a patient will show a slight fever elcvation on the fifth : 2
L o day before a return to normal tomperature by the seventh day. No i :

S specific therapy is indicated. Z
{ Z

] E|

Chikungunys 3

4 Chikungunya diszase was first recognized in Tonganyika in 1952 i %

£ when an epidemic characterized by high fever and severe polyarthritis 4

4 occurred among the natives. Specimens coliected from affected patients 3

and puols of Acdes mosquitos from this epidemic were subsequently 3

analyzed and 2 new virus was rev i+ iy 1956 to which the name £

chikungunya was given - the r.. .~ description of the disease which E

3 means “that which bends up the joints”. 3

g k2

g | Since the recognition of -wat vriginal epidemic, chikungunya disease i %

3 has been identified throughout Southeast Asia, the Southern parts of 4

E . Africa and India. It has had 2 wide spectrum of clinical features — f 5

73 severe polyarthritis (whick, so far as I know, kas been self-limiting), or E

3 a denguc Jike illness with mild arthritis, or frank hemorrhagic fever. 2

H The same virus has been cultured from all these clinical varieties. The 5

B disease was not zecognized in Americans in RVN before the study of E

E Deller and Russell. /12/ 3

i Onc feature that distinguishes this disease from dengue is arthritis. %

g U Even though denguc ias been referred to as “break-bone fever”, it is E
3 A

3 = 3 . - .’ij:
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rot associates. % .. arthritis (severe myalgias and arthralgias may
occur with dengas “ar not arthritis). The pelyarthritis of catkungunya
is an example of . known viral disease that can mimic rheumatcid
arthritis or acnte  «~ztic fever and from which an organism can also
be readily cultur- (he arthritis of chikungunya may linger for

several weeks f., s returs: of fever to normal and the disappearance
of all other clinic: manifestations. Except for the arthritis, the chikun-
gunyz in Aiaericar troops has heen 2 mild denguc-fike illness. It has
not produced the severe crippling arthritis of the type reported from
the initial cpidemic nor has it caused hemorrhagic fever. Like dengue,

it requires no specific therapy.

Japanese B Encephalitis

A more recently recognized arbovirus disease, first appearing in
epidemic form in the sumner of 1969 in Scuth Vietnam, is Japanese
B encephalitis. /13/ This witus is carried prizaarily by the Culex
mosquito vector. Althrugh an epidemic encephalitis was recognized as
a clinical entity in japan as varly as 1871, virus isciation and charac-
wi-ation did not nccur until 1935, Japancse B cncephalitis first be-
ca.ne 2 military medical problem ir. Americ 5 -r¢a5p¥in Korea during
the summer of 1947, and apprared also in 1948 and 1950. The
classical presentation of Japanese B cnccphalitis in American troops has
been a persistent headache followed by chills, fever, anorexia, general
weakness, and nuchal stiffness.  Within 2 few days following the on-
sct of thesec symptoms, somnolezce occurs. In mest instances, the
discase is self-limited with fever Listing seven to cight days and rapid
recovery thereafter. Howcever, in the Korcan epidemic the summer of
1950, there werc approximately 20G patients with japanese B enceph-
alitis of which 8.5 percent died.

In the morc recent Victnam experience, th<re have been several
fatalities attributable to Japancse B encrpralitic  An occasional case
will have a more subacute onset, while, 1n connast. 2 few waes may
have 2 hyperacute onset with dramatic presentation of psycliost,,
seizures and carly death. In contradistinction to the other arbovirus
diseases, leukocytosis is present in most of these cases (average peri-
pheral white blood cell count of 13,000/cu mm). Spinal fluid in all
cases shows a plcocytosis with a cell count o1 310 vo 2,000/cu mm
and an average spinal fluid white cell count of 200/cy mm of which
greater than 70 percent are polymorphenuclear icukocytes. The di-
scasc can be positively diagnosed by isolation of the virus from the
blood or from tissues in autop:v cases. Specific serologic tests using
neutraiizing antibodics, complemeat fixarion, and antihemagglutination
techniques can confirm the diagnosis;
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RICKETTSIA'. DISEASES

Scrub typous is caused by a mite-borne rickettsia (R tsutugamushi)
and classically is manifested b a typicai triad of rash, eschar, and a
positive therapeutic response 1o teeracycline. With these features present,
it is usually casy to diagnosc. Unfortunately, nct ail cases present so
clearly. Sometimes the eschars are nidden and may be ovetlooked on
physical cxamiration, or they may nct be present at all especially in
dark-skinried races  Like malaria, scrub ryphus is usnally acquired by
the combat soldier. The mites that carry the rickettsial organism breed
in heavily forested arcas of Viztnam. Heacs, the history of cxposure to
the jungle environment is important. The fever, chills, headache, malaise,
adenopathy, and backache comn.on to the other tropical diseases are also
characteristic of scrub typhus. Severe retro-orbital headache is generally
the most prominent complaint. Patients frequently also have marked
conjunctival suffusion which adds to cunfusion in differentiating this
disease from lcptospirosis. Cough and dyspnea are also common
symptoms. The most important feature on physical examination is the
cschar which typically resembles 2 cigarette burn. It i5 usually painless,
has a2 L .ck, necrotic center with a narrow nim of erythema. A macular
rash, w.ich is not as fleciing as the rashes of the arbovirus diseases 224
does not become confluent. is also 2 diagnostic sign  Lymrhadenopathy
and splcnomegaly are occasionally found. Early recognition of this
disease is important because, when treated promptly, it responds dramat-
ically to tetracycline therapy (1.0 gm every hour for 4 doscs followe !
by 1.0 gm cvery 6 hours o 5 to 7 days). Within 48 hours, and ¢
within 12 hours, therc is a dramatic lysis in fever It is important to
treat scrub typhus carly because if the disease goes untreated for more
than ten days to two weeks, there is an alarning morbidity and occa-
sional mortality. Those patients in whom the discase is not rocognized
and treated early will require prolonged convalescence. Definitive diag-
nosis requires specific serological testing (the results of which are net
immediately available). Thus, a trial of therapy with retracycline is
warranted when there is 3 strong clinical suspicion of scrub typhus.

In Southeast Asia, human cases of murine typbus have been re-
portzd from Maylasia, the Philippines, and Thailand. /16/ Mutine typhus
(R. mooseri) is probably the rickettsial discase most apt to be confused
clinically with scrub typhus. Epidemiologically, however, these two con-
ditions arc quite differcnt in that murine typhus s generally “urban-
acquired” from the infected rac flea while scrgf=hypus is gencrally
“jungle-acquired”. The diagnostic halimark of scrub typhus, the eschar,
is absent in murinc typhus. Since this is not an invariable feature, its
absencc 2lone cannot be relied upon to riake a differential diagaosis
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and clinically there is little else to distinguish these two illnesses. Thus,
the final disgnosis must rest with the laboratory. Aggiutinins against the
OXK strain of Proteus vulgaris occur in the serum of patients with scaruo
typhus and agaiast the OX19 strain in murine typhus. The most defini-
tive finding, aowever, is a four-fold risc in titer during convalescence
against specific compiement fixing antibodies, or the isolation of the
specific rickettsial agents. As previously noted, the results of these spe-
cific laboratory tests ate not immediately vatizble to help diagnose the
conditicn in the patient. Althougk in most cases this disease is uncom-
plicated and self-limited, tetracycline therapy will speed recovery when
initiated carly.

It is difficult to state with any ceruinty whether or not murine
typhus was present to any degree in RVN during the initial FUO studies
bat could have been present and missed because the Weil-Felix reaction
was not part of the screcning procedures and specific complement fixa-
tica tests for murine typkus were not performed. The discase did
appear later and was uncovered in the FUO study of Deaton /9/ (Table
2). In retrospect, it is likciy that a2 number of cases which remained as
self-limited TUFs in the carlier studies may have been caused by the
Rickettsia mooscri.

Leptospirosis
Leptospirosis is most commonly acquired in Vietnam by combat

troops who come in contact with the leptospires breeding in mud banks
and rice paddys. Leptospirosis closely mimics dengue and scrub typhus
and has few distinguishing characteristics of its own. Profound myalgias,
however, constitute the most distinctive symptom. Paticnts generally
have a spiking temperature and often a saddieback fever curve similar to
that which occurs in sctub typhus. Conjunctival sufusion is an important
sign and is frequently associated with blurred vision. Gastrointestinal
complaints and hepatic tenderness are common but make the differen-
tiation from malana difficult. A laboratory finding of leukocytosis is
occasionally helpful since most of the other tropical discases (except
Japanese B encephalitis) are characterized by norma! leukocyte counts
or by leukopenia. However, a normal count is present in approximately
onc-half of the cases. 'eprospirosis actually encompasses an entire spec-
trum of disease from a benign, self-limited form, such as our troops ex-
perienced in Vietnam, to 2 more scvere hemorthagic discase with deep
jaundice and renal failure. Since our trosps, fortunately, acquired the

ign form, there have been no serious complications. The benign form
of leptospirosis is self-limited and requires no specific therapy.

Sresent Concepts, Vol V, Supplement |, 1972
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Some of the majox differential features of the five most im
ilincsses which present as tropical FUOs are presented in Table 4.

TASLE -

DIFFERENTIAL FEATURES OF FATIENTS HAVING DENGUE,
CHIKUNGUNYA, SCRUB TYPHUS, LEPTOSPIROSIS, AND MALARIA

Y s

Sylnbaan ﬁ”ﬂ'%’:}m

Exposure Hissory .
- Camp, wrben - — 1t - - -
I - - Ht t t
Signs/Symproms
Fever, Fahresiveit
(106 Ht it t
NO4 - - H
Arthralgins - 1 -
Tender sdesopathy  H(Early) i ti(Later)
Tender Jiver or - veen - - HH
Rash t 114 t

(= Sl |3
L3 L:il

7 -
5,000, (10,000 { t ™ it

2
por 8

Lepend: - = jows s 28 peccent: £ = 28 10 49 pevcent; £1 = 30 10 4 pescent;
141 = 75 to 100 perceat of the conns
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LESSGNS OF HISTORY

There are scverai kessons to be iearned from our experience in Vietnam
with fevers of undetermined origin. (1) We should maintain 2 nucleus of
tropical disease experts from onc generation to the rext and maintain an
awareness and an expertise of the major tropical discascs that might be en-
countered on future ventures into tropical countries. (2) We should main-
mnasumﬂhnaofuopuldmprobkmwodd-mdcsodu.oman

predict whi>-diseasys mught be encountered in various areas of
thcmld. {3) We should support on-going medical research studics in
under-developed countries as an exteasion of knowing what major tropical
discase exists throughout the world. These can Jead to eradication of these
diseases to those ccuntries. {(4) We should have properly equipped labora-
mfort‘\eaudyofcopoaldxmproblemmdthmshould
anv initial military units into all tropical environments so that potential
unfimilisr medical p.oblems can be immediately spotted and recognized
and perhaps prevented. (5) Surveillance and “keeping up” are not
enough — in themselves — we should put this knowledge to use by secking
methods for prevention and control of all major tropical disease problems,
especially in the area of immunology as well as in the brosde: scope of
public health.
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POTENTIAL MEDICAL PROBLEMS
IN RETURNING AMERICAN FRISONERS OF WAR

MA] Carl C. Peck, MC

Letterman General Hospical, as well as selected other military hospitals,
wﬁlsoonbcﬁmdmththcmpom’bm;ofpmndagmdmlarzfo.
repatristed Americans retutning from prison mh:rf‘th\f’?mm
neighboring countrics. In addition to the psychological effects of prolonged
internment, these men may suffer from certain medical conditions peculiar
mthamﬁmtwm&nﬂuxm"

As our nmhrmtmxhchdo&namﬂmdmm&edthmgbom
the past year, so ¢ai the iiedical Corps’ encounter with paticnts suffering
from diseases indigenous to Southeast Asia. Mapy Medical Corps officers
expert in the dizgnosis and treaumen: of these diseases have left the Armed
Foroes by virtue of retirement oc completion of tours of duty. Moreover,
mmmma&mmmmmmm
which some repatriated prisoners of war may present.

M:Mrmducho{thoepmudmdmlpm&emss
presented in the fi pages. Capmkmmslmt
features of these conditions, are designed for reference. Not included
are diseases mmﬁxﬂnncdSummwbthmmy
also be snbject, ie. hepatitis, hypertension, and arterioscierotic dis-
case. The acutc febrile discases are first since returnees will
beumkformostofdnxon%ydunmzhemuhncmhfom
reicase. The exception is malaria which may appess de movo anytime
up to two years followine exit from an endermic area.

Preceding page blask
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Potentivt Medical Problems - Puck

Contents

ACUTE FEBRILE DISEASES........... s v .

22

Malaria

Dengue

Scrub typhus
Leptospirosis
Chickungunya fever
Japanese B encephalitis
Plague

MALNUTRITION ...

Introduction
Protein-caloric deprivation
Yitamin deficiencis
A (Carotene)
By (Thiamin)
Riboflavin
Niacin, or pellegra
Pantotheric acid
Bg (Pyridoxine)
By2
Folate
C (Ascorbic acid)
D (Calciferols)
K
fodine deficiency
Iron deficiency
Czlcium deficiency

DERMATOLOGIC CONDITIONS

.29

45

Pyoderma
Dermatophytosis
Tropical immersion foot
Leprosy
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P tential Medicol Probiem: - Peck

Contents, concluded

TUBERCULOSIS

MELIOIDOSIS

GASTROINTESTINAL INFESTATIONS

Amebiasis
Intestinal amebiasis
Amebic liver abscess
Bacte:ial disrtheas
Typhoid, paratyphoid fevers
sacillary dysentery
Cholera
Hookworm <lisease
Strongyloidiasis
Ascariasis
Whipworm, or trichrriis
Pork, beef tapeworm infe “on
Chinese liver fluke disease, o: ~ltonrcdifasis

OTHERS

Tropical sprue
Trachoma
Filiariasis
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Potential Mcdical Problems - Peck

MALARIA (Plasmadium)?

Incubatiun time 8 to 14 days: however, occasionally malaria presents anew anytime
within two years following cait from endemic area.

Symptoms Episodic high fever (104** F., 40°* C.} and vigorons shaking chills
interspaced with afebrile periods of apparent well-being
Moze chronic cases may have only fow grade fever and anemia

Signs Remarkable absence of positive findings
1 hepatic tenderness
Lsplenomegaly

Laboratory Diagnosts Identification of parasites in red blood cells in peripheral thin
smear (Wright's or Giemza stains). Thick smear (Giemza) is
useful when parasite density is low.

NOTE: Species identification is essential. Falciparium malaria may be FATAL.

Indirect fluorescent antibady test for malaria.
Species ideatification determines appropriate treatment,

p. vivax only. ..

Chloroquine phosphate 1.0gin STAT
0.5gmin8 hr
0.5gm qd x 2d

plus

Primaquinc phosphate 263mg qd x 14d

p. falcipariun only. . .
Quinine sulfate 650mgq 8 hrx 10d
Pyramiethzmine 25mg312hrx3d
Gantrisine 500mg q 6 hrx 7d

Mixed »fvax and falciparum. . .
Treatment for faicipanun + Primaquine 26.3 mg qd x 14d

WOTE: Al returnees should receive the uzual end-of-tour
terminal prophylaxis, consisting of:

Chloroqur-ie phiosphate 1.0 gm, single dose
Primaqui ie phosphate 26.3mg qd x 14d

Present Concepts, Vol V, Supplement 1, 1972
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Potential Medical Problems - Peck

DENGUE (Arbovirusy

Incubation time

Symptoms

Signs

Treatment

3to 15 days

Fever (not greater than 103° F., 38.4° C.), chills

Severe: retraorbital headache
Severe myalgias

Muscle and skin tenderness
Lymphadenopathy
Relative bradycardia

4 flceting rash, petechiae
tpositive tourniquet test

Clinical
Hemagglutination test for Dengue

Supportive (Bed rest, ASA)
Fever usually lasts 5 to 7 days

Prezent Concepts, Vol V, Supplement I, 1972
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24/ Scrub Typhus

* Potential Medical Problems - Prck

SCRUB TYPHUS (Rickeltsiac)®

Incubation time

Symptoms

Treatment

7 to 18 days -

Fever, chills
Reteroorbital headache
Backache

1congh, dyspnea

1 eschar (like a cigaretie burn)
4 macular fush
+lymphadenopathy, splenomegaly

Clinical
Indirect fluorescent antibody test for Scrub Typhus

Teteacycline 1.0gmq 4 hr x 4 doses -
then §.0gm q 6 hr x 5-7 days

NOTE: Anuntreated case may lead to chronic debility
with slow spontancous recovery.

Present Concepts, Vol V, Supplement 1, 1972
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Leptospirosis | 25
Poteatial Medical Problems - Peck %
LEPTOSPIROSIS (Z.cptospira)* : %
H
Incubation time 6 to 12 days E
i
3 Symptoms Fever, chills
P Myalgias
3 7 Prosteation:
+ nausca, voiniting
A Signs Conjunctival suffusion
4 : Relative bradycardia -
= Teder muscles
K- Lmeningeal signs
: +jaudice
. Disgnosis Clinical i
- Culture of bivod and cerebrospinal fluid
> on Fletchei's media
1 ‘Leptospiral antibody test
Treatment No teestment nccessary for benign form.
= Severe form may respond to, | .
= Pencillin 3 miliion units per day 2nd Streptomycin 2 grams per day
= OR
5 Tetracycline 2 grams per day T .
. {3
= f ﬁfﬁ
- H £ £ |
x § E:
- i
3
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Potenticl Medical Probisms - Peck

LHICKUNGUNYA FEVER (Arbovirus/*

Symptoms Fever, chiils
Arthralgias -
+ headache, myalgias

2 Signs Polyacthritis
2 plus same g3 Dengue
(Muscle and skin tenderness

Lymphadenopathy

. Relative bradycardia

o _ +fleeting rash, potechize
i ! positive tourniquet test)

3 Diagwosis Clinial
- Hemagglutination test for Chickungunys

Treatment Supportive. Fever usually last 5 to 7 days, atthritis may
persist longer.

Present Concepts, Vol V, Supplement 1, 1972
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Japenese B Encephalitis /27

Potential Medical Problems - feck

Symptoms
Signs
Di:.nosﬁ
Trestment

JAPANESE 8 ENCEPHALITIS t.rbovirus)®

Hesdache, siff neck
Chills, fever
Somnolence

Nuchal rigidity
Reduced comiousness

Clinical
Abpornal cerchrospinal duid
Hemagglutination test Yor Japariese B virus

Suppixtive
Permanent neurologic and psychologic residua may occur

Present Concepts, Yol V, Supplement 1, 1972
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Potentiel Medical Problems - Feck

PLAGUE (Pustcurclia pestis)$

Plague is considered because of its endeniicity and the hikelihood that
some of our POWs will have heen interned 1n prison cells infested with
1ats. Bubonic, septic, and pneumonia are chinic presentations.

Incubation time 210 10 days

Symploms History of rat bite or exposure to rat-infested area
Fever
Headache
Anxicty
Swelling of groin or armpii
Cough with bivody sputum (Prneumonic plague—rare)
Toxemia

YA SR A

i3
e

Inguinal, axillary, or cervical adenitis (Bubonic)
proxinal to rat bite

Signs
Dixgnosks Clincial
Culture of P. pestis from bubo-aspirate, blood, or sputum
Microscopic examination of Gram-stain revesls 5 bipolar
pleomorphic gram-negative bacillus

Treastment Strepromycin in combination with tetracycline.
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Potontia® Medicei Problems - Fck

MALNUTRITIGN®?

The diet of the working classes and of the military in Southeast Asiz frequently
is bordetline oy deficient in essential nutrients. An extensive survey of the nutrient
intake, nutritional problems, and nutritional status of both the civilian and miitary
population in RVN was conducted in 1959 which helped to pinpoint potential or
actual problems in nutrition in this area of the world. The normal diet is low and
sometimes deficlent in thiamine, riboflavin, vitamin A, vitamin C, calcium and iron.
Many of the endemic diseases impose an increased requirement for specific autrieats,
while 2 deficient or borderline intake of some nuttiems increases the susceptibility
of the individual to infecticus disease.

Few of the physical signs that are associated with mainutrition are in thein-
selw; pathognomic of z specific deficiency, while most are associated with multiple
deficiencies. Many of tne signs may be cverlooked unlcss specific offort is made
during the physical examination. The medical record, prepared by the Center for
Prisoners of War, is designed to detect systermtically symptoms and signs of these
potential nutritiona! deficiencics. Moreover, a2 biochemical survey of certain serum
vitamin levels is recommended for the immediate postselesse pericd. Although not
available for acute care diagnosis, results of these tests may ultimately help explain
{ransient ot permane::* defzcts resulting from dietary Zeticiencies.

[————TE
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Potential Medical Prudiems - Peck

PROTEINCALORIC DEPRIVATION?

Symptoms Weight Joss
Weakness, lassitude

Sign Wasting, muscle atrophy
t edema-anasarca
= thinning/loss of body hair
+flaky dermatitis
s hepatomegaly

Dieguosis Clinjcal )
Teestoment Balanced, calorically adequate diet. Spechal diets
probably not necessary 2PH0SS

Present Concepts, Voi V, Supplement 1, 1972
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Vilemin A Deficiercy [ 37
Potentisl Mediod Problems - Peck
VITAMIN A DEFICIENCY (carotene®
3 i
Symptoms Night blindness !
e b Dry, buming cyes (xerophthalmia)
= Blindness (late)
&
E Sigm Dryncss of the conjnctiva (xerosis) andfor the cormes
i Corncal softerag (Keratomaiaciz), blindness and ulceration
< Hypeikeeatosis of lower acms, upper forearms, buttocks,
anterclateral and posterior thighs
Patchy decoloration of the buccal mucosa (up to and
inciuding leukoplakia) -
= Loss of dark zdaptation
a Serum Vitamin A levels
Treatment Vitamin A 22.3 cog/day oezlly of intramusculady
Eye care 2 iadicated (syniheiic Teais, antibiotics, elc.)
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32 | Vitanin By Deficiency
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Potentisl Medical Problems - Peck

T N N B I TR AT L L

VITANIN By DEFICIENCY SYNDRGNZS (thigmie}*”?

Bevikesd
Symploms

=]
|

=

E

Easy iatigability, palpitstions, ankle swelling

Swelling of legs, scrctum, face, trunk (“wet™ beribar)

Dysprea on exertion, arthopnes

Numbness, tingling i feet (“dry™ beriberi, but mey occur
in both dry 2ad wet beriberi)

Incoordinstion

Signs of congestive Leart failure
Anxasca {“wet” beribesi)

Atszty (“dey’ hetiberi)
Foal a6 >ral Mop
Ancsthesias

Musclz tendemess and weakness of clf mascies
Altesation or abeence of deep tendoa reflexes of lower sxtremities
Loss of vibratory sense — distal extremities

Vernicke-X orsakeff (W-K) Syndrome

Symptosn

Sgm

Double vision

Ircoordination

Poct memory

Nystagmes, cphthalmoplegiss
Atsxiz

Deficient memory md confabulsiion

(aprlicable 10 beriberi 2nd WX syadrome)

Urinary levels of thizmine
®=d blood cell transketolase dewerminaticn: with-2ad without
stimulation with thismize pyrophosphate

Thiamine 10-20 mg/day mtramumcuadly
Digitalis and diuretics ustmally rot necessary

Present Concepts, Vol V. Supplement i. 1972
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Potertial Medicel Problems - Peck:

RIDOFLAV.X DEFIGIENXYS

Symptens

Signe

Trstmest

Soe Tips,mouth,skin ad genitalis, photophobia,
excess Lacrimation, itching and burmning of eyes

Angular stomatitis-bilsters!®

Creiiosis—dema and chapping of lips, flaking or crasting,
peinful zed cracks of lips

Glossitis

. Scaly, scrotal eermatitis

Cormeal vasculsrization

Kerziia piugged sebaceous glands of masolabizi folds, canthi
of eyes and esss

—Chaicst
Red blood cell ghetathione reductase with and withoet
stimuatioe with flavine adesine dinndeotide

Riboflazie 3-S mg/day

* Finsures nadivtng from arghes of moeth waio skic add cfiee 250 ora mocosa.
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34 | Niacin Deficiency or Pellegra

Potential Mediral Problems - Peck

NIACIN DEFICIENCY OR PELLAGRA (nizotinic acid)®
4Dy’ = Dermatitis, Diarrhea, Dementia, Death

Symptoms Skin complaints
Diarrhea, abdominal pain, sote tongue
Memory loss, irritability, anxicty

Signs Dry scaly deimatitis of thoss parts of the body exposed
to sanlight, heat or mild trauma. Symmetrical distribution
Smooth red tongue :
Dementia, zmild sensory abnormalitiea :
Di. ,~oels Clinicat

Treatment 10-15 mg nicotine acid/day

A SEKEL

LK g g
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FPantotkenic Acid Deficiency | 35 K
Potential Medical Pro’ {ems - Peck
i
PANTOTHENIC ACID DEFICIENCY * ]
Symptoms Buming and paresthesias of hands and feet
Gastrointestinal complsints !
Diagaa's Cical |
. Trestment Baanced US. diet automatically contsins 10-1§ mg per day
:
|
f
é
;
q
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36./ Vitamin By Deficlency

3 § Potenticl Medical Problens - Peck
VITAMiN Bg Deficiency (pyridoxine)®
Clinical Conditions

Amociated with Bg Deficiency  Convulsive seizures
Painful plyneuritis (as in INH therapy)

Signs Nasolabial seborchea and seborrheic dermatitis
Deep tendor, reflex changes i
Mognosis Clinical :

Urinary excretion of pyridoxine
Xanthurenic acid, excretion after tryptophane loading

Treatment Vitamin Bg 2.5 mg per day
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Hitcmin B,y Deficiency | 37

Potentic! Medical Problems - Peck

VITAMIN B, DEFICIENCY (cyauocobatemin)®

Symptoms Weakness
Sore tongue and mouth, minor gastrointestal distusbances
Numbness, paresthesias, incoordination

Sigs Pallor
Inflamed, smooth tongue
Cardiovascular manifestations of ...cmia
Lots of vibrstory sense, pain, anesthesia, ataxia, spasticity

Diagnosis Periphesal smear: Maciocytic red bleod cells,
hypersegmented polymorphonuclear leukocytes, Jeukopenia
Abnormal iiemoglobin/hematocrit, red blood cell indices
Megaioblastic bone marrow
Serum B 5 level

Treatment By, 2-4 micrograms per day

Present Concepts, Vol V, Supplemen: !, 1972
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38 | Folate Deficiency:

RIS N

Potenticl Medica! Problems - Peck

30 L b B

FOLATE DEFICIENCY (folic acid) ?

oSkt ¥ Ty

Symptoms Weakness
Gastrointestinal (GI) symptoms

bt i BN by

Sigis Same ssin B, deficiency except no neurologic abnormalities
and Gf symptoms may be more severe

ke Diagnosis Peripheral smear: mactocytic red blood cells,
® hypersegmental polymorphonuclear leukocytes, leukopenia
5 Reduced hemoglobin, heematocrit, and altered red blood cell indices

W ) P g bt g bp)

Megaloblastic bore marrow =

Serum folate level 3
3
Treatment Folic acid 0.5 mg per day 4
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Vitamin C Deficlency | 39
5
Potential Medical Problems - Peck | 3
VITAMIN C DEFICIENCY (ascorbi: ack)® %
j i
3
Symptoms Waakness, fatigue, listlessness H
. Joint and foot pains ’ 3
Sore gums 3
Generalized bleeding tendency 3
: Skin complaints ¢
Signs Petechuae, patticularly of lower extremities
Coiled irabedded hairs
Hyperkeratosis
Muscie tenderncss and weakness
Swelling and tenderness of joints
Edema (occasionally unilateral) ]
Marked cardiovasculac sensitivity to cold

Spongy. swollen, red, interdental papillac

Diagnosia Ciinicat
Plasinz ascorbic acid leveis

NOTE: Sudden cardiovassnlar collapse may occur

Treatment Ascorbic acid 1000 mg STAT, 250 mg every 6 hours x 3
7 days, then 50 mig per day until complete recovery 5
Parenteral administration may be necessary for first 24 hours,

then orally in divided doses

s
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40 | Vitamin D Deficiency

Potential Medical Problems - Peck

VITAMIN D DEFICIENCY (calciterole)®

Symptonis Bone pains in pelvis, lower back and legs
Sigre Bone tenderness

Pelvic and spinai deformities

Pathologic fractures

Involuntary twitches of facial muscles and carpopedal spasms

Disgnosis Radiographic evidence of demineralization E
Defoimities, idiopathologic fractures i
fncreased serum alkaline phosphatasc !
Decreased serum calcium ;
2 . . .
A Trestment Vitamin D 125 mg, milk (calcium lactate)
k- Sunlight to skin
E
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Potenticl Medizc! Problems « Peck

VITAMIN K DEFICIENCY?

(Deficlency farely occuis due to dietsry insuffickeacy, but may sccompany
malabsorption states such as spsue)

Symptoms Bleeding diathesis
Disgnosis Prolanged prothrombin time

Treatwent 10 mg Vitamin K per week

Present Concepis, Vol V, Supplement 1, 1972
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Potential Medical Probleins - Peck

IODINE DEFsCIENCY (endemic goiter)®*

Symptoms/Signs

Diagnosis

Treatment

Thyroid cal reement

Chnical

Full thyroid evaluation to rule cut carcinoma

Delayed pending completion of diagnistic evaluation.

NOTE.

Present Concepts, Vel V, Supplement 1. 1972

Though endeniic goter 1s not uncommon in Vietnam,.
it is certainly not life threstening and in only a fow
cases of marked severity and prolonged duration hhas
there been a significant decrease in thyrord function.
On the other hand, treatment with thyraid extract may
complicate the cogiovasuiar problem and exacerbate
some of the other defiviencies that may ke preseni.
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£ Iron Deficiency | 43
Fotental Medica. Problems - Peck :
!
IRON DEFICIENCY® :
i
H
Symptoms Weakness, fatizue, lassituce
s Dyspnez on exertion :
] Palpitations
¥ Sorencys of the tongue
i P
3 ! Signs Angular sinmatitis, bilateral (see Riboflavin deficieny)
" Atrophy .of papmze'nf the todgue
g Changes in fingernails ~bnittic, spoon shaped
4 Pailor
g Diagnosis Clinical
Peripheral smear. hypochtomic, microcytic red blood cells
i Low nemoglobin, hematoerit
i Serum iron and percent trunsfesrin saturation
i Treatment Depends on severity. Mild to modcerate anemia (down to 9 gm%
4 hemoglobin) generally is corrected by adequate diet,
3 elimination cf intestinal paratites or other cause
r of blood luss, and oral iron therapy
-3
L E
4 3
S: :ii?
]
*x
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2
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N
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44 | Calcim Deficiency
Potential Medical Problems - Peck
CALCItAS DEFICIENCY ¢

The dietary intake of calcium i Sautheast Asia is generally low and may pos 3 problem
particularly in prisorers in captivity for long duration. A normal ot high igtake of NaCl may
precipitate symptoms of deficiency.
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Pyoderma [ ¢ z
:é
Potentiol Medicsl Problems- Peck , i
:
In additlon to dermatologic sanifes:ations of some af the infeciious diseases ] E
(rashes, eschar) and of various vigmninoses seme primary derm:atologic conditions i A
may be encountered in returning FOWs, e.g. pyoderma. dermatophytosts, tropicai :
immersion foot, and leprosy. : 3
PYODERMA ‘9 i
Symptoms Painful, sugerficial sores, especizlly on extremities
¢+ history of trauma
Sigs Purulent ulkersations
Discrete, “punched out™ lesions which ate 0val 0.5 . 3.C am
in diameter with surrounding erythems and induration
+ regional lymphadesopathy
i Diagnosis Clinical
7 Bacteria culture and sencitivity may revesi high peavalence of
- Gtoup A-B hemolytr: streptococci and Sraphkyiococeus sures.
4 NOTE: Melioidosis, especially in infected wounds. is 2 possib iy
k: that shouid not be overlooiked.
Trestment Local care” frequent drbrudement. & wopical antibiotics
2 + systemic antibiotics {(pemdilin, tetracycling)
kS
2

4
%
=]
E §
3
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46 | Dermatophytosis

Forentisl Medicel Prodlerms - Kot

DERMATOPHYTOSIS (fieazt! dermatitisy 1

Symstens Painful, t&d raan = groin, burtocks, dorss of feet and logs

Sips Erythematrus dermatitis
t putuient superinfection

Disgnoris Demonstration of fungt is potassium hydroxide (KOH)
peepasations of scrapings
Fungal culture of scrapings or hairs foom
sffected yreas

Mzy respond to topical appdication of tolnafiate (Tinectin @ )
More severe infections may requise systemic adiministration,
of piseofulvin

Present Concepts, Ve! V., Supplement 1, 1972
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Tropical immersicy <oot | 47 3

Potentss: Szcionl Problems - Peck
TROP'CAL IMMERSIOX FOOT '° 3
Symptoms History of peolorged knmersion of feet in wates E
Painful, sxctien, sed, feet aod ankles —

. [zves - 33

» terderness and sweiling in groin 3

Sipn Wie'e, pacurated plantar surfaces E:
+ pit ing ederma of feet and 3nkles 3

2 macuispapdac (3sh
Disgaesis Chaical

NOTE: Tropicas immension foot applie orly to physical effects of
wiler immersion and should not inckade infections

i o W T O

Trestree? Bed rent
Elevation of feet
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Potential Mediral Problewns - Peck

LEFROSY (AMlycobucterium leprae)

Although leprosy is une of the least contagivus of all the infectious diseases, it is reporied as a

“common disease™ in North Vietnam and therefore is included here.

Symptems

Disgnosis

Teatment

Patchy numbness

Spots, hypapigmented or red
Thickening of skin

Loss of eyebrows

Progressive loss of heat/cold discrimination, pain, then
loer ~f tactile sense in atfected aveas
Inducation in affected arcas (especially eariobes, eyebrows)
Thickening and tenderness of peripheral nerve trunks (especjally
ulnar, extornal peroneal. and geeat auricular nerves)
Collapse of nasal cartiloge

Demonstratio: of the acid-fast, gram-positive, bacillus
of M. lepraz in seears from lesions or biopsies

Dapsone or Rifampin

Present Concepts, Vol V, Supplement 1, 1972
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Tubercuiosis | 49

Potential Medical Problems - Peck

s

TUBCRCULOSISH 12

While tuberculosis {TB) has not heen a problem of greai ..agnitude in soldiers serving a 13-month . )
“hardship” assignment in Republic of Vietnam (RVN}), i 5 possible that it will emerge as a ) ;
significant problem among returning POWs. Thus fear is based vn the high prevalence of TB as a
cauge of morbidity and mottatity in studies of the indigenous Vietnamese popuiation.*3Prolonged
detention and contact with Victnamese satives suzgests that this fear may be realized. Mureover, it
is estimated that as much as 25 percent of the active TD in RVN is primary drug-resistant.}¥Thus,

special emphasis 1 detectiag the presence of active tuberculosis will be offered our returning
POWs,

TB paticnts will be treated at the TB treatment centers of the respective services (Anny -
Fitzsimons General Hospatal, Valiey Forge General Hospital; Air Force - Scott Air Force Base;
Navy - St. Albans). )

Symptonis Cough
1 production of bloody sputum
+weight loss

t
i

Signs Abnormal chest examination i
Hemoptysis :

Cachexia ;

Diagnosis Abnormal chest x-ray f

Positive skin test
Acid-fast baciili in sputum
Positive T8 cuitures of sputum

Treatmant {Minor variations may occur depending upon the fashion
at the treatment center)

First line drugs -~ INH, ethambutol, streptomycin, PAS
Second linedrogs -~ Rifampin

Present Concepts, Vel V, Supplement 1, 1972
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% 50 | Meltoidosis
g Potential Medical Problems - Peck
A i
i MELIOIDOS!S 2
(A
‘ FPseudomonas psendomallei is 2 gram negaiive bacillus which causes a varfety of pathologic
X ; conditions in man. Because of its ofien obecure presentation, and its discovery in a num-
i : ber of American soldiers serving in RVN, diligent cwareaess of its potentialities on the part
‘N of examining medical office:s will praclude its being missed os a cause of disease in retura.
B ing POWs,
1 t
B CLINICAL VARIFTIES
; ;
i « Septicemia
5 A fulminant septic disease accompanied by signs of miliary visceral and
septic emboli of highly fatal consequences if it is not recognized and
e treated promptly. Meningoencephalitis, myosarditis. and a terminal
g .. .. pneumotia may resuit. B i
+ Acute melioid -pneumoria. This is a rapldly progressive fulminant pneuﬂionia.
%
e ! o Chionic melioidosis
: ;  Mote common thun the acute forms. Chronic pulmonary melicidosis
‘ closely simulates tuberculosis, both clinically and radiographically.

Chronic infections of bones or joints or uphealing cutaneous wounds
] maey be caused by P. pseudomallei. These lesions may lie dormant for
R 2 long period of time then flare into acute forms.

S Disgnosis High index cf suspicion is essential since clinical laboratories
S may not recognize it when present. The possibility of its
; presence must be indicated to laboratory personnel so it
k. will be pursued. P. psewdomallei may be cuitured on
£ blood agar plates or in thinglycolate broth. Microscopic
e examination reveals a small, pleomorphic, gram-negative
3 7od that has bipolar staining properties.
T4
l Serclogic testing for melioidosis with rising titers may be
4 - helpful in diagnosis.
4 Treatment Sensitivities should oe ascertained by culture,
, Tetracycline, chioramphenicol, kanamy in, novobiocin
| 73 have ali chown potent uctivity against most strains. Chronic
e cases have been successfuily treated with teiracycline
-". 3.0 gm per day.

Present Concepts, Vol V, Supplement 1, 1972
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AMLEBIASISH

INTESTINAL AMEBIASES (£ histolvtica)

“Symptoms

Signs
Disgnosis

Trestment

May be asymptomatic

Loose stools ranging to frank dysentery
Stoo! frequently bloody

Abdominal cramping and pain

L hyperperistalsis, abdoininal tenderness

Demonstration of cysts or motile trophozoiies of
E. histolytica in fresh stoal (most reliably
obtained by swap of rectal ulcers per procto-
sigmoidcscopy).

Gross blood or occult blood-positive stool

Indirect fluorescent antibody test for Amebiasis

Asymplomatic intestinal ambebiasis:

Metronidazole (Flagy! 3) 400-800mg t.i.d. x Sd
OR
Ditoxanide 0.5gm t.i.d. x 10d

Amebic dysentery:
Metronidazole 2.0-2.4gm as single dose x 3d
OR
Metronidazole 800mg t.i.d. x 5d

Present Conczpis, Vol V, Supplement 1, 1972
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52 | Amebic Liver Abscess
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Potertial Medical Prcblenss - Peck

3 AMEBIASIS 4
3 'AMEBIC LIVER ABSCESS
k Syniptoms We.ight loss
F Right upper quadrant pain
. thisiory of bloody diarchea
K +low grade fever
: tright shoulder pain (referred)
<A Sign Hepatomegzly, hepatic tenderness
A i Evidence of elevated right hemidiaphragm
- g Dingnosis Liver abscess demonstrated by liver scan
. Right hemi-diaphragmatic elevation on chest x-ray
: ‘Indirect fluorescent antibody test for Amebiasis
Treatment Metronidazole 400mg t.i.d. x Sd
e OR
4 Metronidazole 2.0-2.4gm as single dose x 2-3d
; Closed asgiration may be required in some cases
g Response to therapy may be judged by resolution of
r abnormal liver scan
<
E Present Concepts, Vol V. Supplement 1, 1972
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Typhoid Farathyphold Fevers | 53

Potential Medical Provlems - Peck
3
PACTFRIAL DIARRIIEA i
;
. TYPHOID, PARATYPHOID FEVERS (Salmonclls species) 17 !
i Symptoms Gastrointcstinal complaints, later overshadowed by
L systemic complaints of fever, headache, couzk:,
*“rose-colored spots™
Signs Abdomir:' ienderness and distension,
iaculo-papular rash
Rales and thonchs
Blood in stool
Relative bradycardia
Disgnosis Clinical
Bacterial culture of stool ‘
Febrile agglutinins 1
Treatment Chioramphenicol remains the drug of cholce
Ampicillin is clintcally inferior even though in vitro
sensitivity testing shows activity against S. Typhnsa.x s
NOTE: Treatment of asymptomatic salmonella excreters
and simple salmonella gastroenteritis is not advised.! %! 7 :

Present Concepts, Vol V, Supplement 1, 1972
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& 54/ Becillary Dysentery
4
X
% Pote::iai Medical Froblems - Peck
BACTERIAL DIARRHEA
( BACILLARY DYSENTERY (Shigelia species)?
; Symptoms Fever, tenesmus
,‘i Blood- and mucus-containing dysentery
Signe Lower abdominal tenderness _
- Blood in stool
' 4 signs of dehydration
” ‘ Dingnosis Culture of stool
E; ! Treatment Supportive,
L ’ Antibiotic treatment is not indicated unless there
H is evidence of systemic or parenteral invasion.}”?
,
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‘Cholera [ 55

Potential Medical Problems - Peck

BACTERIAL DIARRHEA

CHOLERA (Vibriv cymma)'®

Symptoms Painless, fulminant, explosive (rice-water) dyscntery,
frequently accompanied by vomiting

Signs Signs of scvere dehydeation
Cyanosis
Hypopyrexia

Disgnosis Clinical

Bacterial culture of stools (GTT agar)
Microscopic ulentification of “comma-like™ gram-negative tod
Fluorescent antibody titers may assiat in making rapid diagnosis

Teeatment Survival depends upcn mainta;ning proper fluid and electrolyte
balance
Tetracycline given carly in the discase may diminish the
duration of the diarshea

Present Corcepts, Vol V. Supplement 1, 1972
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56 | Hookworm Disease

Potential Medical Problems - Peck

HOOKWORM DISEASE (Necaior americanus, Ancylostona duodenale)'?

A high incidence of hookworm infestation 1s expected. Hookworm enters the body
through the skin {{cet) upon contact with soit containing human feces. Following
circulation to the lungs, the parasite migzates up the respiratory passages ic

the esophagus and buck 1nto enter the digestive tract.

Sympioms May be asyniptomatic
Weakness, palpitations
Epigastric discomfort

- : Signs tpallor
{
Lo Disgnosis Demonstration of hookworm ova in stcol
B ' Stoa! positive for blood
B Mild cosinophills is commwn
2 Anemia
& Treatmentt Tesrachloroethylene 0.12mi/kg (max Smi) as single oral dose
OR
Bephenium Sgm b.id. x 3 d
5 3

w .
A TV
TRATY RFar)

\]
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{
% Potential Medical Probleins - Peck
i
i STRONGY LOYDAASIS (Strungyloides stercoralis)?
] ; " Similar to hookwuim, the larvae of this parasite enters the host thiouget the skin (fe2t) and follows
. the same migratory pattern through respiratory passages $0 ils i gesine and intestinal
T implantation.
|
E & Symptoms May be esymptomatic
% # epigastric pain
i
e | Sign +epigastric tenderness
! .
- Disgnoais Demonstration of mobile chabditiform livase in the stool g
May also be recovered by duodenal aspinticn :
. A mild eosinophilia i” a (requent accOmpingment
3 Trestment Thisbendazole (Mtniezol @), 25 mg/iKgbisE. for 2 diys
E, ;
| :
j
|
2B
i . 3
S ) 3
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Potential Medicel Problems - Peck

e PO R

ASCARIASIS (Ascuris lumdricokics)t?

Uncooked vegetables soded by human excreta are 2 sousce of these ingested parasite ova. From the
pstrointestinal tract, lutvae circulate to the tungs, then migrate up the respiratory {tee to reente:
the gastrointestinal tezct again.

£
- Symptoms May be entirely asympiomatic
“ Fever
2 Cough
A Hemoptysis (accompariying i2tval migration to fungs)
= Abdominal colic
% Passage of “worms™ rectaily
g Sign Signs cf intestinal obstruction
E ¢ +signs of aiypical pnreumonia
3 4 sbdominal tenderness, distension (rarely)
, ; Disgnosis Demonsteation of ova or adult worm in stood
V ! Treatmentt Piperazine citrate, 75 mpfkg (maximum 3.5 gm) dady i
; for two days
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Wripworm or Trickriasts [ 59

Poiential Medicsl Preblems - Peck

WHIPWORM OR TRICHURIASIS (Trickarts trichiura)'®

Trichusis ova ars inscsted vz fond contaminated by infecied human exireta. Eggs hatch in the
duodenum then migrate to their adult habitzl, she recum and proximal colon.

Usually asymptomatic
Severe infestations can result in diarihie2, abdominal pain,
anemiz, and even rectal prolapse

Dependen: upon sevesity of infestation

Demonstration of characteristic double-shelled, bile-
stained eggs with mucoid plugs.

3 eosinophilia

Hexyltesorcinot (8.3% soiution), SO0 mi by rectal
relention {ot nne hose
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60 | Pork, Beef Topeworm [nfection

Porentis! Medico! Protizms - Peck

POKRK, BEEF TAPEWORM INFECTION (Tacnia sclium, T. xcginets) **

Tapeworm infoction occurs upon ingedion of raw pork or boef {rom infecied catiie which have
grazed o4 grasscs conlaminzeed by ova contamning human excrets. Althogh tapewdrm infoction s
endemic 1o wome Southwast Astun counines, i is antivipated that cur POWs ace seldom offeted
meat in: their diat, -

Climical picture 3May be asymiptomztic

Gastromtestinal sympioms

Sigre of malnubition .

Dissemiraticn of embryos (cyticerese) via cicculation to muxcle,
subcutaneous tissues, of brain caa cause specific symptoms

2d sigm 1a these a:css:
t myslghs, ~ertigo. headache

Disgcds Racogrition of Tenia cva in stool establiskes the
Jaznosis but Lpecific identification of speces is

Sased on differeniiation of mature ¢ oglostxles
Trestmem Qubscﬁmhy&od\b}i&c.me4m 10 minutes
apart; GO0 rmg sodium diczrbonale with esch Gose

Present Concepts, Vol V, Supplement }, 1972
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Ohinese Fluke Disewse or ClonoreNaits | 51
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Poiennial Medica! Prodlems - Fick

CHINESE LIVER FLUKE DISEASE OR CLONORCHIASIS iClonorchls znersisit?

: if our POWs have been offered raw of undersacked frexh waler fith which 20t fafected with
! clonoichis cysts, clonorchuusis may rewuit. The parasites migrate frora the duodenvm into bibasy

radicals wherernon the Bver rezcts with cell proliferation and desqiumstion

. Symptoms Fever
? Eglgastric paln
E: Dizrthea
2 Egisodes of avndice
) Later sizges~znytatca, weight foss
< Siom Hepatomegaty
% sicteris
3 Later stages—aucites
3 —cachexis
9
Disgnosis Om in: stool o7 bile/duodenal aspinates
= Tratment . Chloroquine phosphate, 250 myg t.id, for 6 weekn
o3
-
f
Present Concepts. Voi V, Supplement 1, 1972
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Poiential Medical Problems - Peck

“TROPICAL SPRUE*?

This is 3 matabsorption syndiome reculting from protracted stays in ropical areas associated with
nutritional deficiencics and bacterial contamination.

Clinical Picture May be asymptomatic duing ititiul petiod of
return to the United States

Progressive symptoms: Fatigue, bulky stools—weight loss, steatorchen
with the eventual development of malabsosption with
megaloblastic anemia

Diagnosis Definitive diagnosis rests upon demonstration of villous
atrophy in smail bowel biopsy and positive response to
broadspectrum antibiotics
Supportive evidence include decreased d-Xylose ahsorption, decreased
albumin, carotene, increased stool fat content

Treatment Broad spectrum antibiotics (tetracycline), isiic acic,,
and B4 (initially by injection)

Present Concepts, Vol V, Supplem~nt 1, 1472
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Trachoms | 63 _

Potentizl Madical Problems - Peck

TRACHOUMA (TRIC ageint)

Trachoma, @ chronic ‘nfectious disease of the conjunctive and cornea, is repoctedly widespread in

Notth Vietnais. This “granular” conjunctivitis can progress to involve the cornea with eventual
blindness.

Disgnosls Clinical: Tria of criteria = (1) follicular hypertrophy,

most prominent on upper tarsal conjunctiva; {2) pannus
formation, a.id (3) conjunctival scars

intracytcplasmic inclusions in conjunctival o genital cells may

be demonstrated; particularly sonsitive is the immunofluorescent
stain

Treatment Topical 15% sodium sulfacetamide and systemic treatment
with a suifa or tetracycline antibiotic

Present Concepts, Vol V, Supplement 1, 1972
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|

B; FILARIASIS | Wu‘chm banceofti: Brugia malavi)

T Filariasis i3 an inflaninatory disease of the lymphatic systam of man resulting from dermal
innoculation of the parasites via 2 mosquito bite. The larvae mature in the lymphatic system
3 teleasing micro-filariae in peripheral blood. '

, Clinica! picture Early stage - lymphangitis

1 lymphadenitis

2 orchitis

< epididymitis

B fever

'Z;‘ Late stage - massive extremity or scrotal edema {elephantiasis)

‘ Diagnosis Early - demonstration of miceofilarial in blood

g : { Wright's or Giemza stain)

G Late - clinical

- Trea:ment. Diethylcarbamazine, 2 mg/kg t.i.d. for abovt 14 days

-

- 3

e |

2

E

.L

3

4 %

Present Concepts, Vol V, Supplement 1, 1972

N VI S

L ety




» A
b RN L IR C M M 1< b

2 t

i
E

i
2

:
S 3
1
|
x

H
3 H
e
2!

Potential Medical Problems - Peck

Acknowledgements

Each section of this paper was critically reviewed by a specialist. | wish to
acknowledge the contributions made by the following physicians from Letterman
Genera!l Hospital: Colonel John J. Deller, Ir., MC, Chief, Department of Medicine;
Lieutznant Colonel Edward E. Mays, MC, Chief, Pulmonary and Infectious Diseases
Service; Major William J. Collins, MC, Gastroenterologist; and Major Horace B, Gardner,
MC, Ophthaimologist.

I 2xpress special gratitude to Colonel John E. Canham, MC, Commander, U.S.
Army Medical Research and Nutrition Laboratory, Fitzsimons General Hospital,
Denver, Colorado, for his review of the Malnutrition section,

Without the kind assistance of Lottie Applewhite, M.S., this paper would
never have been produced.

References

1. Health Data Publication No. 25: Democratic Republic of Viet Nam - North
Viet Nam, Walter Reed Army Institute of Research, October 1966
2. Ann C, Fred, M.D,, Chief, Department of Disease Information, Division of
Biometrics and Medical Information Processing, Walter Reed Army Institute
of Research, Personal Communication , 27 September 1972
3. Peck CC, Fan JE, Cederburg CW: Malaria, Return of an old problem to
the American physician, Pres Conc Intem Med 5 (suppl 1) :67.74, 1972
4. Deller JJ Jr: Acute febrile diseases acquired in Vietnam. Pres Conc Intern
Med 3: 1155-11§7, 1970
5. Reed WP, Palmer DL, Williams RC, et al: Bubonic plague in the Southwestemn
United States. Medicine 49:465486, 1970
6.  John E. Canham, Colonel, Medical Corps, Commander, United States Army
Medical Research and Nutrition Laboratory, Fitzsimons Geperal Hospital,
Denver, Colorado. Personal Communication, 19 Ocicber 19072
7. Keys A, et al: The Biology of Human Starvation. Minneapolis: University
of Minnesota Press, 1750
Latham MC, McGrandy RB, McCann MB et al: Scope Manual on Nutrition,
Kalamazoo, Michigan: Upjohn Company, 1970
9.  Cenference on Beriberi, Endemic Goiter and Hypovitaminosis A: Fed Proc
t7(3) Part 2: 1-143 (Sep) 1958, including . . .
Burgess RC, Platt BS, Follis RH Jr, et al: Beriberi, Fed Proc 17(3)
Part 2:3.56, 1958
Scrimshaw NS, Matovinovic J, Uehlinger EA, et al: Endemic goiter.
Fed Proc 17(3) Part 2:57-102, 1958
Aykroyd WR, Patwardhan VN, Qomen HA, ¢t al: Hypovitaminosis A.
Fed Proc 17(3) Part 2+ 103-143, 1958

Present Concepts, Vol V, Supplement 1, 1972

[y,

B e

PPNCPY

vear S0

A ey P eV

FRFPETLSYY ¢ % PR

4
g, < S . - % &3 - - £t s S 2 ’ = e o - +
(e i ol R MR LT T 1 oot i P B 5 5 10 e S Gl SR B3 s 02 o oot au s ke £ rtan s ‘.a?.i



L e e A S BN TR e e M T VT AT e A Bt e

Potential Medical Problems - Peck

10. Allen. AM, Taplin D, Lowy JA, et al: Skin infections in Vietnam, Milit Med
- 137:295-301, 1972
11.  Poffenbarger PL: Tuberculotis in South Vietnam. Amer J Trop Med 21:
226-233, 1972
12. Cowley RA, Briney R: Primary drug-resistant tuberculosis in Vietnam veterans.
Amer Rev Resp Dis 101:703.705, 1970
13. Melioldosis. Phamphiet from the Departments of the Army (TB Med 278),
Navy (NAVMED P-5052-33), and Air Force (AFP 161-23), Wash, D.C., 29 October 1968
14. Powsll SJ: Therapy of amebiasis. Bull NY Acad Med 45(5):467477, 1971
15. Sorensen K et al: Evsluation of IM ampicillin in the treatment of Salmonella
enteric fever. Absiract. (lin Res 18:447, 1970
16. Aserkoff B, Bennett JV: Effect of antibiotic therapy in acute Salmonelosis on
fecal excretion of Salmonellse. New Eng J Med 281:636-640, 1969
17, (No author listed): Antblotics ir. gastroenteritis. Lancet 2:1169. 1970
18, Carpenter CCJ, Barua D, Wallace CK, et al: Clinical studies in Asiatic cholera.
-, Bull soniis iHopkins Hosp 118:165-168, 1966
19. The Medical Letter. Drugs for perasitic infections. /N Handbook of Antimicrobiol
Therapy. THE MEDICAL LETTER, January 21, 1972, pp 54-61
20. Kilipstein FA: Tropical sprue, Gastroenterology 54:275-293, 1968

e Aond a¢ ro SRR el

3

S
X o

m""'»“':“ﬂ‘}‘..\,a“v."‘

3

e

Y

<
3o
s

2ofpde

Presene Toncopss, Vol YV, Supplement g, 1972



R R R |

¥ PN N NN RS s R e

MALARIA
Return of an Old Problem to the American Physician

MA] Carl C. Peck, MC USAR
MAj James E. Farr, MC USA
MA]J Carroll W. Cederburg, MC USAR

Malaria is ».z aumber one infectio.s disease problem in the world;
presently there are approximately 100 million cases annually. One millien
deaths result from the disease per year. /1/ While malaria remains a ~
major health problem in many ¢ opical countries, it has been some years
since the disease has caused concern to physicians practicing within the
United States. Review of Table 1 brings the problem into historical
: peespective and justifies terming malaria “an old problem to the American

PR RO —

ohysician”.

i TABLE 1 /2,3/

x CASFS OF MALARIA IN UNITED STATES
YEAR CASES YEAR CASES
1943 400,000 1960 72
1945 62,763 1963 99
1950 2,184 1964 93

! 1955 522

Maizaria has obtained particular significance in wartime. During Werld
War 11 in the South Pacific, the attack rate of malaria in the United States
Armed Ferces was five times the number of combat casualties. The con-
flict in Southeast Asiz has been no exception. During 1965 the number
2 of soidiers evacuated from Vietnam becausc of malaria was equai to the number
£ i evacuated for battle wounds. /4/ Table 2 dramatically
- demonstrates the “retuin” of malaria to America.
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TABLE 2

CASES OF MALARIA DIAGNOSED
WITHIN THE UNITED STATES AND PUERTO RICO

YEAR MILITARY CIVILIAN TOTAL DEATHS
1965 51 105 156 2
1966 620 144 764 4
1957 2697 159 2856 2
1968 2557 129 2686 6
1969* 3914 145 4059 9
1970° 4088 151 4239 3
19719 2856 191 3047 8
1972¢ (through

Sep 30) 716 75 791 1

*Gibson J: Persoual Communication, 9 Jenuary 1973, For M.G. Schultz, D.V.M., M.D,, Chief,
Parasitic Discases Branch, National Communicatior Discase Center, Atlanta, Georgia.

Although the military cases of malaria recorded in Table 2 appear to out-
number the civiiian cases, Neva et al /5/ pointed out that many of the cases
tabulated as military were, in fact, diagnosed and treated in civilian medical
facilities. Analyzirg mortality data from 1965 through 1969, they calculated
a casc fatality rate of less than one perceni among over 1200 patients with
falciparum infections treated in military hospitals. However, f%r falciparum
infections treated in civilian medical facilities, the case fatality rate was a
suhstantial 10 percent.

This review is intended to familiarize all physicians, both military and
civilian, with the salient clinical features and case of laboratory diagnosis of
this disease so that cases can be readily diagnosed and appropriately treated
carly enough to prevent significant morbidity and mortality.

THE SETTING

The diagnosis of malaria should be considered in any patient who is
suffering with intermittent high fever and chills and who gwves a history of
travel in an endemic arca. At the present time, such paticnts fall into two

oups. The first, and in recent years the most frequently encountered,
is the active duty or recently discharged serviceman who has served a tour
of duty in Southeast Asia within the previous two years, Included in this
endemic area are the Republic of Vietnam, Thailand, Cambodia, Laos, and
Korea. When duty in an endemic area has been acknowledged, it should
be determined if the patient has been actually “exposed” to malaria.

Presen: Concepts, Vol V, Supplement 1, 1972
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Exposure usually occurs in jungles, swamps, and small villages. Malaria is
rarely contracted in large cities and military base camps with sanitation and
mosquito controls. Soldiers have been strongly encouraged to maintain an
antimalarial chemoprophylaxis program during their tour of duty and for a
short period following return from an endemic area. This consists of 2
“C-P pill” (chloroquine 500 mg and primaquine 45 mg) given cach Monday
while in the endemic area. The most recent “out-of-country” follow-up
prophylaxis program consists of chloroquine, 1000 mg x one day, prima-
uine, 26.3 mg/day x 14. Dapsone, one per day x 28, is suggested for
thase who were taking dapsone daily in prophylaxis against falciparum
¥ malaria. Non-compliance with these measurcs {ms been highly correlated
with the occurence of vivax malaria /6/ and 2 history of a break in pro-
phylaxis is frequently obtained from patients.®

=%

The second group consists of Peace Corps workers and tourists returning
from endemic areas, notably Southeast Asia, South America, and Africa.
A The same “exposure’ history should be obtained as well as a break i
¥ chemoprophylaxis (if any). ~ Of particular importance is the identification
F of the specific endemic area to which the patient was exposed. Chloro-
quine-resistance to falciparum malaria is rare in Africa but is “the rule”
in Southeast Asia.

o

CLINICAL PRESENTATION

(1Y
AL

oy 2y

The clinical hallmarks of malaria are intermitsent b{gb fever and
vigorous shaking chills alternating with periods of well-being. The symp-
toms usually last 4-12 hours during which time the patien. feels terribly
ill; the interiudes of well-being last 1248 hours depending upon the in-
fecting species and relative maturities of parasite populations in the host.
Gcher symptoms, when present, include headache, myalgias, anorexia, and

‘ nausea, but these are usually not the prominent features of presentation.
Paticnts may be symptom-free up to two years or more following depar-
ture from an endemic area.

e 2
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g Physical examination reveais a remarkabic absence of positive findings ]
3 in the uncomplicated case. Temperature spikes characteristically rise :
H above 104 F, and then drop below 100 F during the sym?tom-frcc inter- 3
. lude. Sustained temperature clevation is rare. Infrequently, postural hypo-
E tension is demonstrable. Hepatic and splenic tenderness to percussion 3
- and splenomegaly may be the only positive findings present. 1
= £

Gekry .

* "' Breaks™ have occurred for & variety of reasons. (1) diarrhea snd abdominal csamping, a fre.
quent sideeffect of the “C-P pill", (2) non-availability of the drug: and (3) lack of encoursgement
' from superiors.

L
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LABORATORY DIAGNOS:S

Definite diagnosis of malaria is establisheé¢ from rccognition of the
parasiie iz the peripheral blood smear irom 2 suspected case. Neither a
sophisticated laborstory nor = special staining procedure is necessary. A
conscientious physician gnd a simple “CBC smear” (Wright's stain) suffice
in 2il but rare instances. In cases highiy suspect ca ¢"nical grounds but
with a low degrec of parasitemia the physician may need to spend up w0
an hour examining the smear to find the one or two pathognormic pera-
sites. The thick smear Giemsa's stain may be helpi{s! in these cases.

Species differenciation s obifgatery since Plasmodium falciparum
is potentizlly fazal and its presence must always be ruled out. Moreover,
specific reatment for curc is based on spzcies identificution. When
malszia parasites can be pesitively seen but species identification is im-
possible, therapy shculd not be delayed.

2 vivax and P. falciparam azcount for 99.9 percent of malarias
acquired in Southease Asia  As far as it ic known, P oftux, P. sosle and
P malayize are “definitely not falciparom”. The gotcntially malignant P
falciparum must be sought in cvery case. Mixcé P. sivax and P. falciparum
infections are not uncommenly encountered and thus initial recognition of
vivax forms requires 2 further search to rule out concomitani presence of
P. falcipwm. One would not wish to treat a patient for P. vrvax, only
while he runs the risk of dying frem P. falciparem! Gvea if a skilled
technician has made the species identification, the physician should always
verify it because it is on his shoulders that the success orfailure of species-
specific treatment rests, Tatle 3 Usts some of the differential features of
vivax and {aiciparum smears.

TARLE 371/
SPECIES IDENTIFICATION

P. falciparum P vivax
Parasite inhabits cells of all ages Parasite found primanty in young,
immeture red blocd cells (se. those
which are larger und/cr which exhibit
basaphilic stippling)

Rings small —could «fien fit fuves Rings large —cuutd fit at most three per
per red hlood cell. frequeatly 1ed blood zell, freguenily have only
demonstrate double chrawnatin single chrematin dot rarely s2¢ doubly
dots; cells often doudly infevtad infested red blood cells

Trophozoites are raze Trephozoites are freguent

Gamietocytes are the pathognomsc Gamtacytes arg rie

“Eznana” forms
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The first step in correctly interpreting a malaria smear is to recognize
artifacts caused by overlying platciets, debris, or drying and staining de-
fects. These artifacts characteristucally appear refractile and *‘shiny™ with
slight up-arnd-down focusing movements of the microscope objective,
whereas the malaria parasttes simply go ou: of focus.

Species identification 1s further aided by the use of a picture chart
of typical vivax and falciparum forms as they appear in the peripheral
blood. Most textbooks of microbiology, parasitology, or tropical medicire
have such charts. A particular useful guide is contained in Manual for
Microscopical Diagnosis of Malaria in Man obtainable from the US. De-
partment of Health, Educarion and Welfare, (Publication No. 796) at 2
cost of fifty cents.

Th diagnosis of malaria can also be confirmed by scrologic studies
Antibody response to malaria has been known since 1907 and since 1960
diagnostic scrologic methods have become available. The most uscful
serulogic studies are the indirect hemagglutination test (1LH.A.) and the
indirect fluorescent antibady test (1.LF.A.). Constant titers greaer than
1:16 indicate previous infection, while serial four-fold increases indivate
active infection. The [.H.A. test is not species specific whereas, the LF.A.
test is and therefore is able to differentiate, for example, P. falcipirum
from P. vimax. Peak antibody titers occur from one week to two months
following infection. Becausc of the importance of time in managing
malaria, srrologic methods have limited immediate clinical value. Serclogic
studies are useful in epidemiologic research aad in evaluating the results of
therapy. Immunologic research may ultimatzly result in the development
of a vaccine. Within recent years a protective malaria antibody has been
isolated and an antigen capable of stimulating protective antibody has
been fractionated. Successful active immunization against malaria in
monkeys hopefully heralds an effective human antimalarial vaccine.

THERAPY FOR MALARIA

Propbylixis for persons in endemic arcas is 2 combination tablet of
chloroquine (500 mg) and primaquine (26.3 mg) which is taken once
weckly. Upon leaving the endemic area, primaquine (26.3 mg) should be
taken daily for fourtcen davs as well as chlorogquine (1000 mg) on the
first day. This should be cffective suppressive therapy “in country * and
curative after leaving the endemic area for P orux, P. owle. P malanae,
and chloroquine-sensitive P falciparum

P umwax continucs to be the most prevalent form of acute malania in
veterans of Vietaam (75-85 percent) Therapy for P vitux s given in
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Table 4. This is also effective therapy for P. swale and 7. malariae. The
90-95 percent incidence of resistance of P falciparum contracted in Viet-
name to the chloroquine-primaquine regimzn has led tc an alternative,
three-drug approach to therapy for acute falciparum malaria (Tabic 4). if
the falciparum-infected patient faile to respond to initial therapy with de-
creasing parasitemia,® or if he evidences poor compliance. nephritis, pul-
monary euema, or cerebral malaria, or if after compietion of the iniual
course or therapy, parasitcmiza recurs, intravenous administration should
replace oral administration of quinine and the-satire weatment repeated
(Table 4). For the treatment of mixed infection (with P. vitax, ovale or
malarice), primaquine can be added. In the presence of cerebral malaria
with cerebral edema, corticosteroids may be indicated 2nd, if evidence of
disseminated intravascular coagulation is present, heparin may be conrsidered.

if the second course of three-drug therapy for falciparum maiaria is
followed by recurrence of parasitemiz or if increasing parasitemia persists,
the criteria are fulfilled for multidrieg resistant malaria and experimental
therzpy with trimethoprim snd sulfalene or sulfisoxizole or WR33063 is

indicated, These drugs can be procurcd from Walter Leed Army Institute
of Research in Washizgton, D.C.

COMPLICATIONS
»

The malignant potential of P. falciparum is manifested by the muld-
system complications it is capable of producing. The pathogcnesis of these
advanced states of infection is mediated by massive hemolysis, dissemirated
intravascelar coagulopathy. and severc derangement of fluid and ckctro-
lytes. These pathologic statss are genenally correlated with high degrecs

of parasitemia  The sysiems involved are the central nervous system,
cardiopulmonary, znd renal.

Daroff et 2! 78/ reported a .6 percent incidince of the various
“cerebral syndromes” in their study of 120G falciparum cases. There
were no deaths among these cases (all of whom were treated “expectantly™)
but their review of morulity of cerebrai mzlaria in crevious reported sceries
rangzd from C to 47 percent. “‘Cerebra: syndromss” include disturbances
of consciousness {lethargy and disorientation ranging ro frank coma), acute
organic brain synarome, movement disorders, focal neurologic signs. and
acute personality changes. Pathogenesis may be explained on the basis of
vessel plugging or hemorrhages secondary to disseminated intravascular
coagulopathy and cercbral edema. Specific treatment considerations in

addition to antimalarials include heparin, low-molecular-weight Dexran @,
corticostcroids, anticonvulsants. and blood.

PRERTAL T Y RO T L LTI A S VR T L) (ST Y B VPR Do R L N —

*Parasites may contmios to be presat . decreasing numbers foc three to five days foliowing
tnitistion of teatment.
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= TABLE 4
s GENERAL THERAPEUTIC REGIMENS FOR MALARIAS
: DRUG DOSAGE
2 For P. rtvax, P. ovele, snd P. malerice
? Chioroquine phcsphate 1009 mg (600 mg base) p.o. siat
3 533 mg (300 mg base) p.o. in 6 bours
500 mg (300 mg bare) po.onday 2 & 3
3 Primaquine phosphate 263 mg (15 mg base) p.o. daily x 14 days
3 For acete P. felciperum
Quinine sulfste 650 mg o q 8 hours x 10 days
3 Pyrimetbamine 25 mg g2 q 12 houri x 3 Qays
- Sulfisoxazole (Gant:irin®) 500 mg p.o. g 6 hours x 7 days
3 For fadwre to responi; recurrent parasitemis, etc.
Quinine dihydrochloride 600 mg in 203400 cc saline intravenousty '
q 8 houn x 14 days
X Pyrimethamine 25 mg p.o. ¢ 12 hours x 3 days
‘ Sutfisoxazole 500 mg p.o. q 6 hours x 14 days
e For mixed im‘ection, odd concomitantiy with regimen for “failire 10 respond” . . .
i Primacuine 263 mg (iS mg bawe) p.c. daily x 14 days
=
I For multidrug-resistan: malaris®
= Trimethoprim and sulfalene ... ®
3 or
E: Trirzathoprim 204 sulfisoxazole ...t
= (2. g
= WR33063 .
*Expericiental theapy. Drugs 22d dosage recommendeboas an tr procured (rom Walter Reed Army
5 iastitute of Rescarch, Watkingtoa. D.C.
2 :
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Cardiac failure may result from severe icmolyvtic anemia coupled with
excess demands enpendered by the highly toxic state. A peculiar pulmonary
edemz accompanied by a low ceatra! venous pressure and expanded plasma
voliume may ensue. Digitzlization, improvement of anemia, and careful
fluid and slectrolyte corrections constitute treatment.

The rare renal complications include hemoglobinuric nephropathy.
acute ubalar necrosis and acuze glomeruionephsitis. pRropsTY

cknovledcement

John J. Delier, Jr., M.D., Colonel, Medical Corps, has contributed substantialiyv
to our knowiedge of malzria and has reviewed thy peper.
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